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Abstract
The thesis entitled “Studies Towards The Synthesis of Bio Active Molecules And Development of Novel Methodologies” is devided into three chapters


CHAPTER- I                             
Introduction and previous synthetic aproaches to the synthesis   of  Prelactones V, B, C and total synthesis of Prelactone-V, and Prelactone-B.
                                                                                       		
 CHAPTER-II                                                                                       		
Introduction and previous synthetic approaches to (-) Leptomycin B and studies towards the synthesis of C1-C12 fragment of Leptomycin B.                   

CHAPTER-III                                                                                                        
Development of novel synthetic methodologies        
1.Previous approaches of I2,and  chemoselective hydrolysis of terminal 
isopropylidene acetals in acetonitrile using molecular iodine as a mild and efficient catalyst
2. Previous approaches of PMA / SiO2 and Phosphomolybdic acid supported on silica gel: an efficient, mild and reusable catalyst for the chemo selective hydrolysis of acetonides









CHAPTER I: 
This chapter deals with introduction to Prelactones, previous approaches and present work
          Prelactones 1-4 belong to the family of polyketide macrolides producing micro organisms1 with a δ-lactone, specifically a β - hydroxy δ lactone structure found as components of several drugs and bioactive natural products such as mevinolin and compactin inhibitors of cholesterol biosynthesis,2 phomalactone 3, and asperlin 4, antibiotics, massoialactone 5 and tetrahydro 6-(1- hydroxy undecyl) 2- H-pyaran 2- one.6       

                      Poly ketide macrolides Prelactone V, and Prelactone B based on chiral sugar is planned to be achieved from D- Glucose

We have depicted our strategy in the scheme 1, which reveals the disconnection approach and the efforts in the total synthesis of Prelactone V 1 , and Prelactone B 2. 


          
Retro synthesis of Prelactone V 1, and Prelactone B 2

Scheme 1










  Scheme 2
	The diacetonide 11 was subjected to PDC oxidation, followed by one carbon Wittig olefination to afford 13. Selective deprotection of 5, 6 –isopropylidene acetal of 13 was carried out utilizing our methodology 7 with 1 mol % phosphomolibdic acid supported on silica gel (PMA / SiO2) in acetonitrile in 5 minutes furnised 7. Oxidative cleavage of 7 using sodium periodate furnished the corresponding aldehyde 14,which was immediately reduced with NaBH4 to give alcohol 15. Then the stereoselective hydrogenation of 15 in the presence of 10 % Pd(OH)2/C under H2 gas at 60 psi afforded 16
               The primary hydroxyl group of 16 was tosylated to give 6, The tosyl group of 6 was knocked out to obtain compound 17. Cleavage of the 1, 2 isopropylidene acetal of 17 in refluxing 30 % aq AcOH provided the lactol 18, which was subjected to reduction with LiAlH4   to afford the triol 5. The triol was subjected to oxidative cleavage to give aldehyde 19. This resulting aldehyde 19 was exposed immediately to organolithium reagent to afford the 1,3-anti diol product 8 containing β-hydroxy ethyl ester in 60% yield as a single isomer, to afford the six membered lactone  prelactone V 1.






                                                   Scheme 3
                             Prelactone B 2, was synthesized from the key intermediate 7, using some common organic transformations which were being used for prelactone V 1. Diol 7 upon oxidative cleavage, furnished the corresponding aldehyde 14, which was subjected to Grignard reaction The diastereomeric mixture of alcohol 20 so obtained was oxidized using PCC to give the ketone 21. Methylenation of the ketone 21 using Tebbe reagent gave 22 ,which in turn was subjected to hydrogenation to give under H2 gas at 60 psi 10. Cleavage of the 1,2-isopropylidene acetal of 10 in refluxing 30 % aq AcOH provided the lactal  23,  which on  reduction with LiAlH4   provided the triol 9. Further oxidative cleavage of  9  furnished the corresponding aldehyde 24, which was treated with organolithium reagent afforded 1,3 anti diol product 8  to containing β-hydroxy ethyl ester in 60% yield as a single isomer, to afford the six membered lactone  prelactone B 2.
                Prelactone E 3 can be obtained using the similar strategy, from D-glucose from which the intermediate 7 synthesized. This diol could be converted to diene in two step sequence.

                                                             Scheme 4
CHAPTER-II: This chapter describes biological importance of anti tumar molecules, introduction and previous synthetic approaches to (-) Leptomycin B   and  studies towards the synthesis of C1-C12 fragment of Leptomycin B                   
             Leptomycin B 26 was first isolated as an anti fungal antibiotic from Streptomyces.sp11 and later found to inhibit an essential step for the initiation of DNA synthesis which occurs at the end of the G1 and G2 phase [1c,1d]. Very recently Leptomycin B 26 was recognized to specifically bind chromosome maitenance region 1 (CRM 1) protein and inhibit nuclear export signal (NES) mediated transport of Rev and U and RNA protein [2,3]. Leptomycin B 26 was a potent cytotoxic IC50 (10 pg/ml against KB cell) polyketide named Callystatin A. From the marine sponge Callyspongia truncata Leptomycin B 26 has the same configuration as that of Callystatin A. The absolute stereo structure of Leptomycin B 26 was presumed as having 4S , 5R, 10R, 16R, 18S,19R, 20S.

                                                   Leptomycin B 26

Studies towards the synthesis of C1 – C12 fragment of (-) Leptomycin B
As part of our ongoing program on the biologically active molecules, we decided to take up the synthesis of (-) Leptomycin B. We chose to adopt strategy, disconnecting the carbon backbone at C1 –C12 thus deviding the target into two key subunits.


                                      C1-C12 fragment of Leptomycin B 27

Synthesis of  C1-C12 fragment of Leptomycin B1 27,was based on chiral sugar to be achieved from D- Glucose 8 and racemic Citronellol 34

We have depicted our strategy in the scheme 5, which reveals the disconnection approach and The efforts towards the synthesis of C1-C12 fragment of Leptomycin B1 27.


























Synthetic strategy for C1-C12 fragment of  (-) Leptomycin B 27












Scheme 6

               Initially, the hydroxy-1,2;5,6-di–O-isopropylidene-α-D-glucofuranose 11 was prepared from D-glucose 8 following the standard procedure. Then this diacetonide 11 was subjected to PDC oxidation, followed by one carbon Wittig olefination to afford 13. Selective deprotection of 5, 6 –isopropylidene acetal of 13 was carried out utilizing our methodology11 with 1 mol % phosphomolibdic acid supported on silica gel (PMA / SiO2) in acetonitrile in 5 minutes furnised 7. Oxidative cleavage of 7 in CH2Cl2 using sodium periodate furnished the corresponding aldehyde 14, which was immediately reduced with NaBH4 to give alcohol 15. Then the stereoselective hydrogenation of 15 in the presence of 10 % Pd(OH)2/C under H2 gas at 60 psi afforded 16, which was subjected to benzylation using benzyl bromide furnished 38.
                  Cleavage of the 1, 2 isopropylidene acetal of 38 in refluxing 30 % aq AcOH provided the lactol 39, which was subjected to oxidative cleavage in CH2Cl2 using sodium periodate furnished the corresponding aldehyde 40. The aldehyde was subjected to one carbon Wittig olefination to afford 41. Mitsunobu reaction condition was chosen for coupling with the p- nitro benzoic acid and the alcohol 41 to furnish the ester  42, with the required absolute stereogenic centre via inversion. The resulting nitrobenzoate ester 42 which was subjected to ester hydrolysis to give hydroxy compound 29. The compound 29 was subjected to esterification using acrylylchloride to afford acrylate ester 43, the resulting compound acrylate ester 43 was exposed to Grubb’s catalyst for ring closing matathesis in CH2Cl2 furnished the required 28 lactone.


                    


Scheme 7
The attempts to remove benzyl protection using palladium hydroxide under hydrogen pressure lead to the saturation of the conjugated double bond as well as debenzylation. When the compound 28 treated with Li in liq.NH3 furnished acyclic hydroxy amide followed by debenzylation. 
This outcome was unexpected. Due to the failure of obtaining the hydroxy δ- lactone 28 b, it was impossible to make the phosphate Wittig substrate 28 c. 








                                                             Scheme8
                        Commercially available racemic Citronellol 34 was acetylated with vinyl acetate using PPL as catalyst to furnish  acetate compound 37 and alcohol compound 33, compound 33 which was benzylated to furnish compound 32, Ozonolysis of benzylated compound 22 gave aldehyde which was immediately subjected to oxidation to furnish carboxylic acid 35.
The resulting acid 35 was subjected to oxidative decarboxylation  with lead tetraacetate, to afford alkene 31 derivative. The alkene 31 derivative was subjected to ozonolysis  toafford aldehyde, the resulting aldehyde was subjected to olefination with conjugated triphenyl phosphenyl ylide of methyl butyrate to afford z-isomer wittig compound 30.




Scheme 9

Scheme10

Scheme11
Due to the failure in obtaining the phosphate of lactone the cross coupling of the two fragments was incomplete to achieve the C1-C12 fragment of leptomycin B.


CHAPTER-III:  

This chapter deals Development of novel synthetic methodologies        
1.Previous approaches of I2,and  chemoselective hydrolysis of terminal 
isopropylidene cetals in acetonitrile using molecular iodine as a mild and efficient catalyst
2. Previous approaches of PMA / SiO2 and Phospho molybdic acid supported on silica gel: an efficient, mild and reusable catalyst for the chemo selective Hydrolysis of acetonides

   This chapter describes new methodologies by using molecular Iodine and environmentally benign phosphomolybdic acid (H3PMo12O40) supported on silica gel (PMA-SiO2) for the chemo selective hydrolysis of terminal isopropylidenes

	     Protection of 1,2- and 1,3-diols in the form of acetonides and their subsequent deprotection is an extremely useful strategy in organic synthesis.  Chemoselective deprotection of terminal isopropylidene acetals in the presence of other protecting groups is often needed in total synthesis.12 Glucose and mannose diacetonides are versatile chiral pool starting materials for the synthesis of several biologically active natural products in the chiron approach.13
Iodine has been used as a Lewis acid catalyst for various organic transformations in organic synthesis.14 herein we report a mild and convenient method for the chemoselective hydrolysis of acetonides (Scheme 12).


            The reaction proceeds with 30 mol % of elemental iodine in acetonitrile as solvent by addition of 40L water in the reaction mixture. The hydrolysis of acetonides took place within 3-4.5 hours at ambient temperature to give the corresponding diols in excellent yields. Experimets were carried out using 30 mol% and 10 mol% of iodine. Hydrolysis of acetonides observed even for 10 mol% of iodine. 
	But unfortunately all our efforts to improve upon the modest selectivity of acetonide cleavage in the presence of silyl ethers were unsuccessful. Silyl ethers such as TBS, TBDPS and TMS underwent cleavage faster than acetonides. 

Phosphomolybdic acid (PMA) belongs to the class of heteropoly acids (HPA). Catalysis with HPAs is a field of growing importance15HPAs are commercially cheap and environmentally friendly catalysts. They exhibit high activities and selectivities and allow cleaner processing over conventional catalysts. HPA’s  have a very strong Bronstead acidity. In  fact, it is reported that HPA has much higher activity than H2SO4 , TsOH and BF3.Et2O.16

                  Herein we wish to report phosphomolybdic acid supported on silicagel (PMA-SiO2) as an efficient, mild and reusable catalyst for the deprotection of the acetonides. The hydrolysis was achieved by using 1 mol% of PMA-SiO2 in acetonitrile at ambient temparature within a course of 5-7 minutes (Scheme 13). 

The recovered catalyst was reused for six times without any appreciable loss in catalytic activity.
           Present method is highly chemoselective allowing deprotection of acetonides without effecting other hydroxyl protecting groups such as PMB, THP, MOM, TBS, TPS, allyl, propargyl, OBn, OAc, OMe, OTs groups. The reaction proceeds smoothly and rapidly in commercial grade acetonitrile with the addition of 40L of water which promotes the hydrolysis of acetonides. 


